Blastomycosis is a specific granulomatous disease which tends to be chronic and indolent. It frequently presents in extrapulmonary form by means of haematogenous dissemination from the lungs. It has been shown that tuberculosis, histoplasmosis and coccidioidomycosis are, in the majority of cases, mild and subclinical in effect and often heal without therapy. It is probable that blastomycosis behaves in a like manner. The exact mortality is not known but is probably in the range of 13% in hospitalized cases with disseminated disease (Blastomycosis Cooperative Study of the Veterans Administration, 1964) . The most effective form of therapy in active disease is amphotericin B; 2-hydroxy-stilbamidine is also used.
Blastomycosis has largely been considered to be a disease of the American continent. However, cases have been reported from Africa and Europe and therefore a wider appreciation of this disease is considered pertinent. The relevant literature has been reviewed and four illustrative cases are presented.
North American blastomycosis was first described by Gilchrist in 1896 in a report of a case which had previously been diagnosed as 'pseudolupus vulgaris' and had been thought to be tuberculous in origin. Gilchrist showed that the disease was caused by a specific organism, Blastomyces dermatitidis. This is now known to be a biphasic fungus which grows as a mould at 200 C. on (Furcolow, Balows, Menges, Pickar, McClellan, and Saliba, 1966) 100,000 population (Furcolow et al., 1966) . However, recent studies have shown previously unrecognized, widely separated areas of endemic blastomycosis. Seven cases have been reported from Africa; two from the Congo (Gatti, Renoirte, and Vandepitte, 1964; Gatti, De Broe, and Ajello, 1968) ; one each from the Republic of South Africa and from Uganda (Emmons, Murray, Lurie, King, Tulloch, and Connor, 1964) ; one from Tunisia (Vermeil, Gordeeff, and Haddad, 1954) ; two from Tanzania (Jelliffe, Hutt, Connor, King, and Lunn, 1964; Mackay, 1964 
EPIDEMIOLOGY
The organism has not been isolated from sources in nature other than for a single report (Denton, McDonough, Ajello, and Ausherman, 1961) . B. dermatitidis has been grown on artificially infected garden soil (Emmons, 1951) and on tree bark group.bmj.com on June 26, 2017 -Published by http://thorax.bmj.com/ Downloaded from Clinical aspects of blastomycosis (Menges, Furcolow, Larsh, and Hinton, 1952) . Although there is no proof that soil is the source of infection, the evidence is suggestive. The majority of cases are sporadic but an epidemic of 11 cases has been reported from North Carolina (Smith, Harris, Conant, and Smith, 1955) .
PATHOGENESIS
Because of its most prominent manifestations blastomycosis has long been considered a primary disease of the skin. In the majority of cases this impression is erroneous. It is in fact an inhalation infection and the prime target organ is the lung (Furcolow et al., 1966; Baum and Schwarz, 1959;  Blastomycosis Cooperative Study of the Veterans Administration, 1964) . Thus, the lungs were involved in at least 95% of the cases in which necropsy has been performed (Martin and Smith, 1939; Wade and Bel, 1916) . It may later disseminate by the haematogenous route to various sites in the body but pulmonary blastomycosis is frequently found without skin lesions or other organ involvement.
Inhalation of the fungus produces an inflammatory reaction with granuloma formation and the exudation of inflammatory cells, predominantly polymorphonuclear leucocytes. The primary lesion is in many ways similar to tuberculosis or histoplasmosis in that a 'Ghon complex' is produced with parenchymal infiltration, lymphangitis and lymphadenitis (Newberne, Neal, and Heath, 1955; Robbins, 1954) . It is probable that the majority of such lesions undergo primary organization and healing, the end result of which is a small fibrotic scar (Gilchrist, 1896; Baum and Schwarz, 1959) . On the other hand, the disease may, in the primary stage, evolve and give rise to acute bronchopneumonia, acute lobar pneumonia, miliary lesions in the lung or haematogenous spread. The acute primary stage may progress to a more chronic type of infection, manifesting itself as a pyogenic process with a tendency to suppuration and the formation of small microabscesses. There is little evidence of caseation, as distinct from tuberculosis, and blastomycosis also differs from the latter in its greater tendency toward healing by fibrosis and absorption. This aspect is important for it helps to explain the frequent observation of cutaneous disease without apparent pulmonary involvement. Relapse may occur following arrested subclinical primary infection. This is considered by most authorities to be endogenous reinfection rather than exogenous.
In such a case the pathological process is essentially that of the primary stage but without lymphadenitis and lymphadenopathy.
The blastomycete is most often found in areas of suppuration or within giant cells in close proximity to necrotic areas. The organism is found in the tissues in the yeast and not in the mycelial phase. In disseminated disease, the pathological reaction is that seen in the lung, namely inflammatory, suppurative, necrotic and fibrotic and not infrequently with sinus tract formation. In rare cases primary blastomycosis of the skin may occur, as it has developed in laboratory workers following inoculation through the skin (Wilson, Cawley, Weidman, and Gilmer, 1955) where a local chancre was accompanied by lymphangitis or lymphadenitis or both. In disseminated blastomycosis with metastases to the skin, lymphadenitis and lymphadenopathy are conspicuously absent.
The mode of infection is not known and there is no evidence that the disease is transmitted from animal to animal, from animal to man or from man to man (Smith, 1947) .
AGE, SEX AND RACE
Blastomycosis can occur at any age. It has been reported in a 6-month-old girl (Rosenthal, 1935) and in a patient in the ninth decade (Schwarz and Baum, 1951) , but the peak incidence probably occurs in young and middle-aged adults. Thirtyfour per cent of Baum's patients were in the age group under 40 and only 12% were over 60 years of age (Baum and Schwarz, 1959) . However, 37% of the patients previously referred to in the Kentucky study were 60 and above (Furcolow et al., 1966) . This later age incidence may reflect delay in making the diagnosis or in seeking out medical advice. Most studies report on the marked prevalence of the disease in males. Thus, the ratio of male to female patients, from a number of studies, including that of Baum and Schwarz (1959) , averages 9:1, varying from a reported low 6:1 (Furcolow et al., 1966) to a high of 15: 1 (Blastomycosis Cooperative Study of the Veterans Administration, 1964) . In view of the suspected prevalence of the organism in the soil the higher incidence in males most probably reflects occupational status, i.e., agricultural work. There is no definite racial predilection, though there is a suggestion that the disease may be somewhat more common among Negroes (Baum and Schwarz, 1959 (Smith et al., 1955; Baker, Warrick, and Noojin, 1952; Watson, Moore, and Blank, 1958) . The North Carolina epidemic (Smith et al., 1955) (Baum and Schwarz, 1959; Martin and Smith, 1939; Hawley and Felson, 1956 (Leavell, 1965) . The edge of the lesion is heaped up and undermined with small micro-abscesses in which the organism is found. The ulcer heals by fibrosis and cicatrix from the centre. Lymphadenitis or lymphadenopathy is not seen in the secondary or disseminated cutaneous form. Crops of new skin lesions are indicative of active pulmonary disease (Baum and Schwarz, 1959) . The differential diagnosis of the skin lesion should include South American blastomycosis, coccidioidomycosis, actinomycosis, tuberculosis verrucosa cutis, carcinoma and hidradenitis suppurativa. Erythema nodosum has been described in 3 of 11 patients with acute blastomycosis (Smith et al., 1955) .
Contrary to some belief (Bunge and Harness, 1951) , the genitourinary tract is frequently involved in disseminated blastomycosis. The incidence varies in published reports from 4-4% (Blastomycosis Cooperative Study of the Veterans Administration, 1964) to 22% (Kunkel et al., 1954) . Epididymitis, typically with recurrent episodes, would appear to be the most common presenting feature. The epididymis becomes swollen and tender and there may be some underlying involvement of the testis. A not uncommon finding is scrotal ulcer or draining sinus that appears following recurrent episodes of epididymitis or orchitis. If the prostate is involved it may be found to be enlarged, boggy and slightly tender. Renal blastomycosis may occur as isolated genitourinary disease with granulomatous and/or necrotic suppurative lesions in either the cortex or the medulla (Stober, 1914) or may be associated with prostatic infection (Baum and Schwarz, 1959; Bechtel and LeCount, 1914; Krost, Stober, and Moes, 1914; Riley and LeCount, 1914; Eisentaedt and Boughton, 1914) .
Bone lesions are seen in systemic disease with considerable frequency. A review of the literature indicates that there is osseous involvement in at least 30% of cases (Martin and Smith, 1939; Kunkel et al., 1954) , an incidence which is in general agreement with our experience. The bone is involved by haematogenous dissemination. A suppurative osteomyelitis is set up most frequently at the epiphyseal end of long bones. Occasional rupture through the epiphyseal plate occurs with the production of a suppurative arthritis. Associated abscesses and draining sinuses are common. The radiological picture is quite non-specific and 3F shows an osteolytic process not infrequently surrounded by some osteoblastic reaction.
The central nervous system is involved by haematogenous dissemination. Meningitis, meningo-encephalitis, transverse myelitis, cerebral or cerebellar abscesses, and epidural abscess have all been described (Martin and Smith, 1939; Wade and Bel, 1916; Stober, 1914; Riley and LeCount, 1914; Craig, Dockerty, and Harrington, 1940; Friedman and Signorelli, 1946; Greenwood and Voris, 1950; Myers and Stober, 1914) . The incidence varies from 3 75% (Cherniss and Waisbren, 1956 ) to 10% (Baum and Schwarz, 1959) and as a general rule the prognosis is poor.
Thus, blastomycosis may involve virtually any organ in the body including, rarely, the adrenals (Baum and Schwarz, 1959; Martin and Smith, 1939) and the gastro-intestinal tract (Vinson, Broders, and Montgomery, 1928; Chick, Sutliff, Rakich, and Furcolow, 1956 ). The liver and spleen also are not infrequently enlarged in miliary disseminated disease.
There does not seem to be an increased incidence of blastomycosis in debilitating diseases (diabetes mellitus, lymphoma, blood dyscrasias, etc.) or with steroid administration, as is reported in cryptococcosis (Butler, Alling, Spickard, and Utz, 1964) , but where blastomycosis co-exists with these conditions a thorough search must be made for disseminated disease. It is important to note that blastomycosis may co-exist with other diseases, such as pulmonary tuberculosis or bronchogenic carcinoma (Blastomycosis Cooperative Study of the Veterans Administration, 1964; O'Neill and Furcolow, unpublished data Streptomyces nodosus is the source of amphotericin B, which is an amphoteric polyene antibiotic. It is both fungistatic and fungicidal. B. dermatitidis is sensitive to concentrations ranging from 0 03 to 1l0 mg./ml. in vitro. Intravenous injection of 10 mg. of amphotericin B per day initially, followed by a gradual increase of the daily dose to 0 65 mg./kg. of the soluble preparation, yields peak blood levels of 0-5 to 3-5 mg./ml. The drug does not accumulate in the circulation and urinary excretion is slow. The blood: spinal fluid concentration ratios of the antibiotic are 30:1 to 50:1 (Goodman and Gilman, 1965; Utz, 1963 
